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Abstract
We will examine the Left-Right Twin Higgs(LRTH) Models as a solution of muon g−2 anomaly
with the background of the Higgs global fit data. In the calculation, the joint constrains from the
theory, the precision electroweak data, the 125 GeV Higgs data, the leptonic flavor changing decay
µ → eγ decays, and the constraints mνR > mT > mWH are all considered. And with the small
mass of the φ0, the direct searches from the h→ φ0φ0 channels can impose stringent upper limits
on Br(h→ φ0φ0) and can reduce the allowed region of mφ0 and f . It is concluded that the muon
g-2 anomaly can be explained in the region of 200 GeV ≤ M ≤ 500 GeV, 700 GeV ≤ f ≤ 1100
GeV, 13 GeV ≤ mφ0 ≤ 55 GeV, 100 GeV ≤ mφ± ≤ 900 GeV, and mνR ≥ 15 TeV after imposing
all the constraints mentioned above.
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I. INTRODUCTION
The muon anomalous magnetic moment (g − 2) is a very precisely measured observable,
and expected to shed light on new physics. The muon g − 2 anomaly has been a long-
standing puzzle since the announcement by the E821 experiment in 2001 [1, 2]. The precision
measurement of aµ = (g− 2)/2 has been performed by the E821 experiment at Brookhaven
National Laboratory [3], with the current world-averaged result given by [4]
aexpµ = 116592091(±54)(±33)× 10−11, (1)
Meanwhile, the Standard Model (SM) prediction from the Particle Data Group gives[4],
aSMµ = 116591803(±1)(±42)(±26)× 10−11, (2)
The difference between experiment and theory is
∆aµ = a
exp
µ − aSMµ = (288± 80)× 10−11, (3)
which shows a 3.6σ discrepancy, hinting at tantalizing new physics beyond the SM. It is the
difference between the experimental data and the SM prediction determines the room for
new physics.
There exist various new physics scenarios to explain the muon g − 2 excess, for recent
reviews, see e.g. Refs. [5–9]. Among these extensions, the LRTH model may also provide
a explanation for the muon g − 2 anomaly. In these models, there are six massive gauge
bosons left after the symmetry breaking: the SM Z and W±, and extra heavier bosons,
ZH and W
±
H . And these models also include eight scalars: one neutral pseudoscalar, φ
0,
a pair of charged scalars φ±, the SM physical Higgs h, and an SU(2)L twin Higgs doublet
hˆ = (hˆ+1 , hˆ
0
2). The lepton couplings to the pseudoscalar can be sizably enhanced by the large
right-handed neutrino mass mνR . The pseudoscalar can give positive contributions to muon
g − 2 via the two-loop Barr-Zee diagrams.
In this work we will examine the parameter space of LRTH by considering the joint
constraints from the theory, the precision electroweak data, the 125 GeV Higgs signal data,
the muon g− 2 anomaly, the lepton rare decay of µ→ eγ, as well as the direct search limits
from the LHC.
Our work is organized as follows. In Sec. II we recapitulate the LRTH models. In Sec.
III we discuss the muon g − 2 anomaly and other relevant constraints. In Sec. IV, we
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constrain the model using the direct search limits from the LHC, especially the Higgs global
fit. Finally, the conclusion is given in Sec. VI.
II. THE RELEVANT COUPLINGS IN THE LRTH MODELS
We need a global symmetry to implement the twin Higgs mechanism, and the global
symmetry is partially gauged and spontaneously broken. At the same time, to control the
quadratic divergences, we also need the twin symmetry which is identified with the left-
right symmetry interchanging L and R. The left-right symmetry implies that, for the gauge
couplings g2L and g2R of SU(2)L and SU(2)R, g2L = g2R = g2.
In the LRTH model proposed in [10–12], the global symmetry is U(4) × U(4) and the
gauge subgroup is SU(2)L × SU(2)R × U(1)B−L. With the global symmetry U(4) × U(4)
in the LRTH models, the Higgs field and the twin Higgs in the fundamental representation
of each U(4) can be written as H = (HL, HR) and Hˆ = (HˆL, HˆR), respectively. After each
Higgs develops a vacuum expectation value (VEV),
< H >T= (0, 0, 0, f), < Hˆ >T= (0, 0, 0, fˆ), (4)
the global symmetry U(4) × U(4) breaks to U(3) × U(3), with the gauge group SU(2)L ×
SU(2)R × U(1)B−L down to the SM U(1)Y .
After the Higgses obtain VEVs as shown in Eq. (4), the breaking of the SU(2)R×U(1)B−L
to U(1)Y generates three massive gauge bosons, with masses proportional to
√
f 2 + fˆ 2. The
couplings of the these gauge bosons to the SM particles, so either precision measurements or
direct searches greatly constrain their masses. The masses of the these extra gauge bosons
can be large enough to avoid the constraints from the electroweak precision measurements
by requiring fˆ ≫ f . The problems of the large value of fˆ , however, can be eliminated
by imposing certain discrete symmetry which requires that the Hˆ is odd while all the other
fields are even so as to ensure the Higgs field Hˆ couples only to the gauge sector as described
in ref.[11].
In such models, with the global symmetry breaking from U(4)×U(4) to U(3)×U(3), and
gauge symmetry from SU(2)L×SU(2)R×U(1)B−L to SU(2)L×U(1)Y and finally to U(1)EM ,
fourteen Goldstone bosons are generated, six of which are eaten by the massive gauge bosons
ZH and W
±
H and the SM gauge bosons Z
0 and W±, while the rest of the Goldstone bosons
3
contain the Higgses: one neutral pseudoscalar, φ0, a pair of charged scalars φ±, the SM
physical Higgs h, and an SU(2)L twin Higgs doublet hˆ = (hˆ
+
1 , hˆ
0
2).
Since the effective Yukawa couplings suppressed by f/Λ, with Λ = 4pifˆ , cannot account
for the O(∞) top Yukawa coupling. To give the large top quark mass, vector-like quarks
are introduced. They also cancel the leading quadratic divergence of the SM gauge bosons
and the top quark contributions to the Higgs masses in the loop level, except for the new
heavy gauge bosons, so the hierarchy problem settles down. At the same time, the new
particles such as the gauge bosons and the vector-like top singlet in the LRTH models have
rich phenomenology at the LHC[11–14].
Based on the Lagrangian given in Ref. [11], we have, the couplings with fermions involved,
which are concerned of our calculation in TABLE I,
particles vertices particles vertices
W+Hµt¯b eγµSRPR/(
√
2sw) W
+µ
H T¯ b eγµCRPL/(
√
2sw)
Φ+t¯b −i(SRmbPL − ySLfPR)/f Φ+T¯ b i(CRmbPL − yCLfPR)/f
TABLE I: The three-point couplings of the charged gauge boson-fermion-fermion and those of
the scalar-fermion-fermion in the LRTH models. The chirality projection operators are PR,L =
(1± γ5)/2.
where the mixing angles are[11]
SL ∼ sinαL ∼ M
mT
sinx, SR ∼ sinαR ∼ M
mT
(1 + sin2x), x =
v√
2f
. (5)
As for the parameter M above, as we know, in the gauge invariant top Yukawa terms, there
is the mass mixing term Mq¯LqR, allowed by gauge invariance. M 6= 0 means there is mixing
between the SM-like top quark and the heavy top quark. The mixing parameter M also be
constrained by the Z → b¯b branching ratio and oblique parameters and it usually prefers to
a small value[11, 15].
Neutrino oscillations [16] imply that neutrinos are massive, and the LRTH models try to
explain the origin of the neutrino masses and mass hierarchy[12]. To provide lepton masses
in the LRTH models, one can introduce three families doublets SU(2)L,R which are charged
under SU(3)c × SU(2)L × SU(2)R × U(1)B−L as
LLα = −i

 νLα
lLα

 : (1, 2, 1,−1), LRα =

 νRα
lRα

 : (1, 1, 2,−1),
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where the family index α runs from 1 to 3.
Leptons can acquire masses via non-renormalisable dimension 5 operators. The charged
leptons obtain their masses via the following non-renormalisable dimension 5 operators,
yijl
Λ
(L¯LiHL)(H
†
RLRj) +
yijν
Λ
(L¯L,iτ2H
∗
L)(H
T
Rτ2LRj) + H.c., (6)
which will give rise to lepton Dirac mass terms yijν,lvf/Λ, once HL and HR acquire VEVs.
The Majorana nature of the left- and right-handed neutrinos, however, makes one to
induce Majorana terms ( only the mass section) in dimension 5 operators,
cL
Λ
(
LLατ2H
†
L
)2
+H.c,
cR
Λ
(
LRατ2H
†
R
)2
+H.c. . (7)
Once HL (HR) obtains a VEV, both neutrino chiralities obtain Majorana masses via these
operators, the smallness of the light neutrino masses, however, can not be well explained.
However, if we assume that the twin Higgs HˆR is forbidden to couple to the quarks to
prevent the heavy top quark from acquiring a large mass of order yfˆ , but it can couple to
the right-handed neutrinos, one may find that [12]
cHˆ
Λ
(
LRατ2Hˆ
†
R
)2
+H.c. , (8)
which will give a contribution to the Majorana mass of the heavy right-handed neutrino νR,
in addition to those of Eq.(7).
So after the electroweak symmetry breaking, HR and HˆR get VEVs, f and fˆ (Eq.(4)),
respectively, we can derive the following seesaw mass matrix for the LRTH model in the
basis (νL,νR):
M =

 c v22Λ yν vf√2Λ
yTν
vf√
2Λ
cf
2
Λ
+ cHˆ
fˆ2
Λ

 . (9)
In the one-generation case there is two massive states, a heavy (∼ νR) and a light one. For
the case that v < f < fˆ , the masses of the two eigenstates are about mνheavy ∼ cHˆ fˆ
2
Λ
and
mνlight =
cv2
2Λ
[12].
The Lagrangian in Eq.(6), (7), (8) induces neutrino masses and the mixings of different
generation leptons, which may be a source of lepton flavour violating [12]. In our case we will
consider the contributions to the lepton flavour violating of the charged scalars, φ± and the
heavy gauge boson, WH . The relevant vertex interactions for these processes are explicated
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in the followings:
φ−l¯νL,R :
i
f
(mlL,νRPL −mνL,lRPR)VH ∼ icH
fˆ 2
Λf
VHPL, (10)
W−L,Rl¯νL,R :
e√
2sw
γµPL,RVH . (11)
where VH is the mixing matrix of the heavy neutrino and the leptons mediated by the
charged scalars and the heavy gauge bosons. The vertexes of φ−l¯νL,R can also be expressed
in the coupling constants. The φ−l¯νR, for example, is also written as icH
fˆ2
Λf
PL if we neglect
the charged lepton masses and take mνh = cH fˆ
2/Λ.
III. MUON g − 2 ANOMALY AND RELEVANT CONSTRAINTS
A. Numerical calculations
In this paper, the light CP-even Higgs h is taken as the SM-like Higgs, mh = 125 GeV.
Since the muon g − 2 anomaly favors a light charged pseudoscalar with a large coupling
to lepton and a heavy right-handed neutrinos, we scan over mφ and mνR in the following
ranges[11, 12]:
100 GeV < mφ± < 1000 GeV, 5000 GeV < mνR < 50000 GeV. (12)
In the following calculation, the following constraints are considered:
(1) From theoretical constraints and precision electroweak data, The theoretical con-
straints such as those from the unitarity and coupling-constant perturbativity, and
the constraints from the oblique parameters S, T , U will be considered[17].
(2) From the lepton number violating signals of the top partners[12, 13], we can see that
right-handed neutrinos prefer to have a very large mass and the charged scalars are
heavy. we can also have the constrains mvR > mT and mT > mWH [13].
(3) The constraints from the signal data of the 125 GeV Higgs will be important, since
the couplings of the 125 GeV Higgs with the SM particles in LRTH model can deviate
from the SM ones and the SM-like decay modes may be modified severely. Moreover,
when mφ0 is smaller than mh/2 = 62.5 GeV, the decay h → φ0φ0 is kinematically
6
allowed, and the experimental data of the 125 GeV Higgs will constrain it. We will
perform χ2h calculation for the signal strengths of the 125 GeV Higgs, which will be
discussed detailedly in Sec. IV.
(4) f and M parameter: The indirect constraints on f come from the Z-pole precision
measurements, the low energy neutral current process and the high energy precision
measurements off the Z-pole: all these data prefer the parameter f to be larger than
500-600 GeV [11]. On the other hand, it cannot be too large since the fine tuning is
more severe for large f .
In the LRTH, furthermore, the mass of the top partner T is determined by the
given values of f andM . Currently, the masses of the new heavy particles, such as the
T have been constrained by the LHC experiments, as described in Refs. [18, 19]. In
other words, the LHC data also imply some indirect constraints on the allowed ranges
of both the parameters f and M through their correlations with mT , as discussed in
Ref. [20]. For example, the top partner T with mass below 656 GeV are excluded at
95% confidence level according to the ATLAS data [21] if one takes the assumption of
a branching ratio BR(T → W+b) = 1.
By taking the above constraints from the electroweak precision measurements and the
LHC data into account, we here assume that the values of the parameter f and M are
in the ranges of
500GeV ≤ f ≤ 1500GeV, 0 ≤M ≤ 500GeV, (13)
in our numerical evaluations.
B. Muon g − 2 in the LRTH models
In the LRTH, the muon g − 2 contributions are obtained via the one-loop diagrams
induced by the Higgs bosons and also from the two-loop Barr-Zee diagrams mediated by φ0,
h and φ±.
the one-loop contributions are give in the following, and the corresponding figures are
given in Fig.1. We can write down them one by one[22]:
∆aLRTHµ (1loop)W =
e2
2s2W
m2µ
8pi2
∫ 1
0
dx
−6x3 − 2x2
m2WHx+m
2
vR
(1− x) , (14)
7
FIG. 1: The one-loop contributions to aµ in the LRTH models.
∆aLRTHµ (1loop)H =
m2νR
f 2
m2µ
8pi2
∫ 1
0
dx
2(x3 − x2)
m2Hx+m
2
vR
(1− x) , (15)
Before we immerse into the two-loop contribution, we discuss the coupling between the
boson and the scalars, and we find that they all vanish, if we parameterize the scalars in the
Goldstone bosons fields as[11],
N →
√
2fˆ
F (cos x+2 sinx
x
)
φ0, Nˆ → −
√
2f cos x
3F
φ0,
h1 → 0, h2 → v+h√2 − i xfˆ√2F (cos x+2 sinx
x
)
φ0,
C → − xfˆ
F sinx
φ+, Cˆ → f cos x
F
φ+.
(16)
where the N, Nˆ, h1, h2, C, Cˆ are in the Goldstone bosons fields,
H = i
sin
√
χ√
χ
ei
N
2f


h1
h2
C
N − if√χ cot√χ

 , Hˆ = i
sin
√
χˆ√
χˆ
e
i Nˆ
2fˆ


hˆ1
hˆ2
Cˆ
Nˆ − ifˆ√χˆ cot√χˆ

 . (17)
By this parameterization, the requirement of vanishing gauge-Higgs mixing terms can be
satisfied, i.e, in this redefinition of the Higgs fields, the couplings WZφ+, Wγφ+, WWφ0,
WZHφ
+,WγHφ
+,Wφ0φ+, andWhφ+ are zero, which has been verified and is quite different
with those in other models such as the littlest Higgs models[23].
Since the coupling between the boson and the scalars Wγφ+, Whφ+ and Wφ0φ+ have
been vanished, so the Barr-Zee 2-loop diagrams (e) (f) (c) in Fig. (2) disappear. Barr-Zee
2-loop diagrams (a) (b) in Fig. (2) may not be negligible even though the vertexes such as
φ0µ¯µ is very small, which is proportional to the muon mass, much smaller than the masses
the top and heavy top in our special case. So there are (a) (b) (d) left contributing to aµ.
We can write down the Barr-Zee two-loop contributions of the diagram (a) (b) (d)
8
φ0
(a)
φ0
(b)
φ0
(c)
φ+ W+H
(d)
φ0φ+
(e) (f)
FIG. 2: The potential two-loop contributions to aµ the LRTH models.
respectively[24–26],
∆a(a)µ = −
4m2µ
e
−e3
128pi4
∑
fj=t,T
N cfQ
2
f
mµ
∑
i=h,φ0
Γiℓf ℓiΓ
i
fjfj
mfj
m2i
g
(a)
i (r
i
fj
), (18)
where N cf and Qf are the number of colours and charge of fermion f , respectively, Γ
i
fjfi
s are
the couplings of the scalars to the fermions, and rif ≡ m2f/m2µ. The loop function is given
by
g
(a)
i (r) =
∫ 1
0
dx
Ni(x)
x(1− x)− r ln
(
x(1− x)
r
)
, (19)
where
Nh(x) = 2x(1− x)− 1 , Nφ0(x) = −1 . (20)
∆a(b)µ = −
4m2µ
e
e3
128
√
2pi4
v
mµ
∑
i=h,φ0
Γiℓf ℓi
m2i
ζ iλH+H−H0i g
(b)
i
(
m2
H+
m2i
)
, (21)
where ζh = −ζH = −ζA = 1 and the loop function is
g
(b)
h,H,A(r) =
∫ 1
0
dx
x(1 − x)
x(1− x)− r ln
(
r
x(1− x)
)
. (22)
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∆a(d)µ (ttb+ bbt) = −
4m2µ
e
−e3SRVH
1024pi4sin2θw
N ct V
∗
tb
m2φ −m2WH
(23)
∫ 1
0
dx[Qtx+Qb(1− x)]
[
G
(
m2t
m2
H+
,
m2b
m2
H+
)
−G
(
m2t
m2W
,
m2b
m2W
)]
×
[(
Γφ
+,L
tb
∗
Γφ
+
νfµ
) mb
mµ
x(1− x)−
(
Γφ
+,R
tb
∗
Γφ
+
νfµ
) mt
mµ
x(1 + x)
]
∆a(d)µ (TTb+ bbT ) = −
4m2µ
e
−e3CRVH
1024pi4sin2θw
1
m2φ −m2WH
(24)
∫ 1
0
dx[QTx+Qb(1− x)]
[
G
(
m2T
m2
H+
,
m2b
m2
H+
)
−G
(
m2T
m2W
,
m2b
m2W
)]
×
[(
Γφ
+,R
Tb
∗
Γφ
+
νfµ
) mb
mµ
x(1− x)−
(
Γφ
+,L
Tb
∗
Γφ
+
νfµ
) mT
mµ
x(1 + x)
]
where the loop function is defined as,
G(ra, rb) =
ln
(
rax+rb(1−x)
x(1−x)
)
x(1− x)− rax− rb(1− x) , (25)
and Γφ
+,R
tb and Γ
φ+,L
tb are the right-handed and left-handed couplings of the vertex φ
+t¯b,
which are given in Table I. From Table I, we also see that the top vector-like partner T enter
into the triangle loop just as the top quark, and the contribution to aµ is
∆aTTbµ (2loop− BZ) = ∆attbµ (2loop− BZ)(mt → mT , N ct → N cT ) (26)
where for the vector-like fermion, N cT = 1.
By the way, we should note that in the Barr-Zee 2-loop diagrams there are no two scalars
or two W± charged bosons connect to the triangle loop simultaneously, which is induced by
the helicity constraints since between the two charged particles, the fermion is the bottom
qurak, which mass is much smaller than that of the top quark, and the slash momentum
terms must vanish undergoing a single γ matrix. Of course, the discussion here is very
crudely, and explicit and detailed discussion can be found in Ref. [25].
As the enhancement factor m2f/m
2
µ could easily overcome the loop suppression phase
space factor α/pi, the two-loop contributions can be larger than one-loop ones. In the
LRTH, since the CP-odd Higgs coupling to the lepton is proportional to mvR , the LRTH
can sizably enhance the muon g-2 for a light CP-odd scalar and a large right-handed neutrino
mass mvR .
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IV. GLOBAL FIT OF THE 125 GEV HIGGS
The 125 GeV Higgs signal data include a large number of observales and we will perform
a global fit to the 125 GeV Higgs signal data. For the given neutral SM-like scalar-field h
and its couplings, the χ2h function can be defined as
χ2h =
∑
k
(µk − µˆk)2
σ2k
, (27)
where k runs over the different production(decay) channels considered, and µˆk and σk denote
the measured Higgs signal strengths and their one-sigma errors, respectively. µk is the
corresponding theoretical predictions for the LRTH parameters, as given later in Eqs. (34)
and (41).
A. Relevant Lagrangian and the Couplings
After diagonaling, the Yukawa lagrangians can be written as,
LY = −
∑
f=d,l
yfhf¯PRf −
∑
f=t,T
yfhu¯PLu (28)
From Eq.(28) and the couplings in Ref. [11], we can get the interactions between the
Higgs boson and the pairs of b¯b, l¯l, tt¯, TT , V V (V =W,WH), φ
+φ−:
yb = −mb
v
CLCR = −mb
v
ρb, yl = −ml
v
CLCR = −ml
v
ρl, (29)
yt = −mt
v
CLCR = −mt
v
ρt, yT = y(SRSL − CLCRx)/
√
2, (30)
h W+µ W
−
ν : emW/sW = ρWm
2
W/v, ρW = ev/(mwsW ) (31)
h W+Hµ W
−
Hν : −e2f x gµν/(
√
2s2w) = yWHgµν , (32)
hφ+φ− : yφ, yφ = −x
2m2h − 2m2φ
3
√
2f
. (33)
ρt = ρb = ρτ = CLCR, ρW =
e∗v
mWSW
are the ratios of hff, hWW vertexes in LRTH and the
standard models.
B. Higgs Signal Strengths
The so-called signal strengths, which are employed in the experimental data on Higgs
searches, measuring the observable cross sections in ratio to the corresponding SM predic-
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tions. At the LHC, the SM-like Higgs particle is generated by the following relevant pro-
duction mechanisms: gluon fusion (gg → H), vector boson fusion (qq′ → qq′V V → qq′H),
associated production with a vector boson (qq¯′ → WH/ZH), and the associated production
with a tt¯ pair (qq¯/gg → tt¯H). The Higgs decay channels are γγ, ZZ(∗), WW (∗), bb¯ and
τ+τ−.
In order to fit the experimental measurements, we can write down the following ratios:
µggγγ ≡ σ(pp→ h) Br(h→ γγ)
σ(pp→ H)SM Br(H → γγ)SM , µtt¯hγγ ≡
σ(pp→ tt¯h) Br(h→ γγ)
σ(pp→ tt¯H)SM Br(H → γγ)SM ,
µggV V ≡ σ(pp→ h) Br(h→ V V )
σ(pp→ H)SM Br(H → V V )SM , µtt¯hV V ≡
σ(pp→ tt¯h) Br(h→ V V )
σ(pp→ tt¯H)SM Br(H → V V )SM ,
µggff ≡ σ(pp→ h) Br(h→ ff)
σ(pp→ H)SM Br(H → ff)SM , µtt¯hff ≡
σ(pp→ tt¯h) Br(h→ ff)
σ(pp→ tt¯H)SM Br(H → ff)SM ,
µV hγγ ≡ σ(pp→ V h) Br(h→ γγ)
σ(pp→ V H)SMBr(H → γγ)SM , µV BFγγ ≡
σ(pp→ qqh) Br(h→ γγ)
σ(pp→ qqH)SMBr(H → γγ)SM ,
µV hV V ≡ σ(pp→ V h) Br(h→ V V )
σ(pp→ H)SM Br(H → V V )SM , µV BFV V ≡
σ(pp→ qqh) Br(h→ V V )
σ(pp→ qqH)SMBr(H → V V )SM ,
µV hff ≡ σ(pp→ V h) Br(h→ ff)
σ(pp→ H)SM Br(H → ff)SM , µV BFff ≡
σ(pp→ qqh) Br(h→ ff)
σ(pp→ qqH)SMBr(H → ff)SM ,
(34)
where V = W, Z.
The ratio of the branching fraction will be expressed as:
Br(h→ X)
Br(H → X)SM =
1
ρ(h)
Γ(h→ X)
Γ(H → X)SM , (35)
where ρ(h) is the total decay width of the scalar h in units of the SM Higgs width,
(36)
ρ(h) =
Γ(h)
ΓSM(H)
(37)
=
ΓBSM(h) + Γ(h→ ϕ0ϕ0)
ΓSM(H)
(38)
=
ΓBSM(h)
ΓSM(H)
+
Γ(h→ ϕ0ϕ0)
ΓSM(H)
, (39)
where the existence of the h→ ϕ0ϕ0 means in the LRTH models when ϕ0 mass is less than
mh/2, the channel h → ϕ0ϕ0 will be open, and the total width of h should changed into
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ΓLRTH(h) + Γ(h→ ϕ0ϕ0), where ΓLRTH(h) is corresponding to SM channels. Γ(h→ ϕ0ϕ0)
can be written as
Γ(h→ ϕ0ϕ0) = g
2
hϕ0ϕ0
8pimh
√
1− 4m
2
ϕ
m2h
(40)
where ghϕ0ϕ0 =
vm2
h
54f2
[11 + 15(1− 2m2ϕ
m2
h
)][27].
Particularizing to the LRTH and assuming only one dominant production channel in each
case, we have:
µggγγ = CggCγγρ(h)
−1, µggV V = Cggρ
2
Wρ(h)
−1, µggff = Cggρ
2
fρ(h)
−1,
µtt¯hγγ = ρ
2
tCγγρ(h)
−1, µtt¯hV V = ρ
2
tρ
2
Wρ(h)
−1, µtt¯hff = ρ
2
tρfρ(h)
−1,
µV BFγγ = ρ
2
WCγγρ(h)
−1, µV BFV V = ρ
2
Wρ
2
Wρ(h)
−1, µV BFff = ρ
2
Wρ
2
fρ(h)
−1,
µV hγγ = ρ
2
WCγγρ(h)
−1, µV hV V = ρ
2
Wρ
2
Wρ(h)
−1, µV hff = ρ
2
Wρfρ(h)
−1 (41)
Note that ρW = ρZ .
The one-loop functions are given by
Cgg =
σ(gg → h)
σ(gg → h)SM =
|∑q=t,T yqF(xq)|2
|∑q=t ytF(xq)|2 (42)
where yt = ytv/
√
2, and
Cγγ =
Γ(h→ γγ)
Γ(h→ γγ)SM (43)
=
∣∣∣∑f yfNfCQ2fF(xf) + F1(xW )yW + F1(xWH )yWH + F0(xφ±)yφ∣∣∣2∣∣∣∑f NfCQ2fF(xf) + G(xW )∣∣∣2
with NfC and Qf the number of colours and the electric charge of the fermion f , and xf =
4m2f/M
2
h , xW = 4M
2
W/M
2
h and xφ± = 4M
2
φ±/M
2
h . Note that the ratios (34) are defined for
Mh = MhSM . The functions F(xf) and F1(xW ) contain the contributions of the triangular
1-loop from fermions and W± bosons. The masses of the first two fermion generations will
be neglected. Since F(xf) vanishes for massless fermions, we only need to consider the top
and the vector-like top contributions, which correspond large Yukawa couplings.
The explicit expressions of the different loop functions can be given as:
F(x) = x
2
[4 + (x− 1)f(x)] , F1(x) = −2 − 3x+
(3
2
x− 3
4
x2
)
f(x) ,
F0(x) = −x− x
2
4
f(x) , K(x) = −x
2
f(x) , (44)
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FIG. 3: The surviving samples within 1σ, 2σ, and 3σ ranges of χ2h on the planes of f versus mφ0 ,
mφ± , mT , and M . The green, blue and the pink points are respectively within the 1σ,2σ, and 3σ
regions of χ2h.
with
f(x) =


−4 arcsin2(1/√x) , x > 1[
ln
(
1+
√
1−x
1−√1−x
)
− ipi
]2
, x < 1
. (45)
V. RESULTS AND DISCUSSIONS
In Fig. 3, we project the surviving samples within 1σ, 2σ, and 3σ ranges of χ2h on the
planes of f versusmφ0 ,mφ± ,mT , andM , the exclusion limits from searches for Higgs at LEP,
the signal data of the 125 GeV Higgs, and the flavor changing constraints of µ → eγ[12].
Fig. 3 shows that the of χ2h value favors a little large f . We can see from the upper panel
that if the value of f is small, the value of χ2h prefer to have a large mφ0 and a small mφ±.
From the lower-left panel of Fig. 3 that the value of χ2h is favored to a large top partner
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FIG. 4: The samples satisfying the constraints of Higgs global fit within 1σ, 2σ, and 3σ ranges, on
the planes of f versusM , mφ0 , mφ± , and mνR , with the constraints of the aµ from the experiemnts.
All the samples are allowed by the constraints of muon g− 2. The green, blue and the pink points
are respectively within the 1σ,2σ, and 3σ regions of χ2h.
mass mT .
In Fig. 4, we project the surviving samples within 1σ, 2σ, and 3σ on the planes of f
versus mφ0 , mφ± , mT , andM after imposing the constraints from the muon g-2 anomaly, the
lepton flavor changing decay. The lower-left panel shows that the surviving data preferring
to a large mixing parameter M , about 200− 500 GeV.
Fig. 4 shows that with the limits from muon g − 2, the Higgs global fit and the lepton
decay µ → eγ being satisfied, the muon g − 2 anomaly can be explained in the regions of
200 GeV ≤M ≤ 500 GeV, 700 GeV ≤ f ≤ 1100 GeV, 10 GeV ≤ mφ0 ≤ 60 GeV, 100 GeV
≤ mφ± ≤ 900 GeV, and mνR ≥ 15 TeV. Fig. 4 shows that in the range of 10 GeV ≤ mφ0 ≤
60 GeV and a light f constrained by the decay µ → eγ, the muon g − 2 anomaly can be
explained for a large enoughmνR , which constraint severely the models which introduce extra
15
right-handed neutrinos to give the natural light neutrino masses. Since the contributions of
mνR to the muon g−2 anomaly have destructive interference with the prediction, there may
not exist many samples, and the model survives in narrow space, as shown in the lower-right
panel of Fig. 4.
VI. CONCLUSION
The muon g − 2 anomaly can be explained in the LRTH model. After imposing various
relevant theoretical and experimental constraints, we performed a scan over the parameter
space of this model to identify the ranges in favor of the muon g − 2 explanation, and the
Higgs direct search limits from LHC constraint strongly. We find that the muon g-2 anomaly
can be accommodated in the region of 300 GeV ≤ M ≤ 500 GeV, 700 GeV ≤ f ≤ 1100
GeV, 10 GeV ≤ mφ0 ≤ 60 GeV, 100 GeV ≤ mφ± ≤ 900 GeV, and mνR ≥ 15 TeV, after
imposing the joint constraints from the theory, the precision electroweak data, the 125 GeV
Higgs signal data, and the leptonic decay.
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